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Background

The Observational Medical Outcomes Partnership (OMOP) Common Data Model (CDM) created by
Observational Health Data Sciences and Informatics (OHDSI), is an open community data standard,
designed to standardise the structure and content of observational data’. The harmonisation of data
using OMOP CDM enables systematic and collaborative OMOP-based research. The Agency for
Science, Technology and Research (A*STAR) has been managing the datasets for national level
research programmes such as the Growing Up in Singapore Towards healthy Outcomes (GUSTO)? birth
cohort study. A*STAR has pioneered health research with an open interactive GUSTO Data Vault
platform (Figure 1) for hypothesis construction and data-driven discoveries®*. The OMOP Data
Catalogue in GUSTO Data Vault showcases the data assets which have been converted into
Observational Medical Outcomes Partnership (OMOP) Common Data Model (CDM) format. The
current CDM version is CDM v5.45, as depicted below for GUSTO tables and fields (Figure 2).
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GUSTO Data Vault

Our data platform makes GUSTO/S-PRESTO research data,
biospecimens and publications discoverable to researchers &
policymakers. We aim to serve the global research community with
knowledge representation and management.
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Growing Up in Singapore Towards healthy Outcomes (GUSTO) study is a major collaborative Singapore PREconception Study of long-Term maternal and child Outcomes (S-PRESTO) study
is a major collaborative research effort involving partners across Singapore from healthcare
and research alike. The S-PRESTO cohort study investigates pre-pregnancy influences on
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Figure 1. GUSTO Data Vault Homepage
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Figure 2. OMOP CDM Model for GUSTO

Methods

Reinventing the working culture around OMOP data literacy, research organisations and
pharmaceutical companies can create a data governance structure with OMOP Data Catalogue. The
OMOP Data Catalogue was developed using open-source technologies. The containerised web
application with Docker was built using PostgreSQL database engine and Django web application
framework. The GUSTO Data Vault application is deployed on AWS cloud environment. The front-end
(client side) scripting is using HTML, CSS, jQuery, Ajax. The back-end (server side) scripting is using
Python. The GUSTO OMOP fields showcased in OMOP Data Catalogue were mapped using open
source OMOP tools provided by OHDSIland R programming community.

Results

The FAIR (Findable, Accessible, Interoperable, Reusable) guiding principles for data management and
stewardship is a critical need for academia, industry, funding agencies and scholarly publishers®. The
OMOP Data Catalogue makes GUSTO cohort-specific CDM fields to be discovered by the global
research community. The OMOP CDM fields can be discovered across the Person, Condition,
Observation and Measurement tables (Figure 3). Researchers can perform search across variables and
concepts. The metadata is described with a plurality of relevant attributes such as CDM Field, Concept
ID, Concept Type, Subject Type, Visit Timepoint, Description and Domain. The data profiling of the
OMOP Concept IDs enables GUSTO data to be identified, described, discovered, and reused by
researchers (FAIR data principles). The visual interface of OMOP Data Catalogue guides researchers
through the GUSTO tables and fields. The OMOPed data from incremental OMOP conversions (e.g.
Table-by-table conversions) can be seamlessly integrated in OMOP Data Catalogue by GUSTO data
curators.
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Figure 3. OMOP Tables for GUSTO

Conclusions

The database schemas can vary for population health studies and involves considerable data
engineering efforts for data standardisation. Singapore have initiated national level OMOP mapping
to curate clinical datasets in OMOP standard to improve data interoperability. The GUSTO OMOP Data
Catalogue developed for a Singapore cohort study lays the foundations for developing cross-study
OMOP Data Catalogues expanded across APAC and global OHDSI data partners, enabling database
level characterizations for knowledge discovery and management in an open science system.
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